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0 Antifouiing coatings. 



0 Fouling of a siiip's iiuil is inhibited by an amine 
of the formula 



f 

- N - (I) 



^ where R' is a monovalent hydrocarbon group de- 
rived from a diterpene and R^ and R^ are each 
independently hydrogen, an alkyi group having 1 to 
^18 carbon atoms or an aryl group having 6 to 12 
^carbon atoms. The amine acts as a paint binder and 
as a marine biocide. An antifouiing coating composi- 
^tion may comprise a pigment with the said amine as 
O binder. Alternatively an antifouiing coating composi- 
£^tion comprises as binder an acid-functional polymer 
UJ whose acid groups are blocked by a monoamine 
group which forms an organic-solvent-soluble salt of 
the polymer 
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ANTIFOULING COATINGS 



This invention relates to antifouiing coatings. 
An antifouiing coating is used as a top coat on 
ships' hulls to inhibit the settlement and growth of 
marine organisms such as barnacles and algae, 
generally by release of a biocide for the marine 
organisms. 

Traditionally, antifouiing coatings have com- 
prised a relatively inert binder vWth a biocidai pig- 
ment which is leached from the paint. Among the 
binders which have been used are vinyl resins, 
particularly a vinyl chloride/vinyl acetate 
copolymer, and rosin. The vinyl resins are 
seawater-insoluble and paints based on them use a 
high pigment concentration so that there is contact 
between pigment particles to ensure leaching. Ros- 
in is a hard brittle resin which is very slightly 
soluble in seawater. The biocidai pigment is very 
gradually leached out of the matrix of rosin binder 
in use, leaving a skeletal matrix of rosin which 
becomes washed off the hull surface to allow 
leaching of the biocidai pigment from deep within 
the paint film. 

The most successful antifouiing paints in re- 
cent years have been "self-polishing copolymer" 
paints based on a polymeric binder to which 
biocidai triorganotin moieties are chemically bound 
and from which the biocidai moieties are gradually 
hydrolysed by seawater, as described for example 
in GB-A-1 457590. The polymer from which the 
triorganotin moieties have been hydrolysed be- 
comes soluble in seawater, so that as the out- 
ermost paint layer becomes depleted of biocide it 
is swept off the surface of the hull by the move- 
ment of the ship through seawater. Self-polishing 
copolymer paints which release non-biocidal moiet- 
ies are described in EP-B-69559 and EP-A-232Q06. 

WO-A-84/02915 describes an anti-fouling paint 
having a hydrolysable film-forming water-insoluble 
seawater-erodible polymeric binder having recur- 
ring groups represented by the formula: 

— e- cH^ . c -) — e- B -i — 

COOR 



where X is hydrogen or methyl, R is an alkyi, aryl, 
aralkyl or triorganosilyl moiety and B is the residue 
of an ethylenically unsaturated comonomer. It has 
been found in practice that the less readily 
hydrolysable groups R such as benzyl, aminoalkyi 
or haloalkyi groups do not give a polymer which 
dissolves in seawater, whereas the more readily 



hydrolysable groups such as trialkylsilyl groups 
give a polymer which rapidly hydrolyses to a me- 
chanically weak film in seawater. 

JP-A-54-64633 describes a marine antifouiing 

5 biocide which is a long-chain (12 to 18 carbon 
atoms) linear aliphatic primary amine or salt there- 
of. JP-A-54-1 10322 describes certain long-chain 
(12 to 18 carbon atoms) linear aliphatic secondary 
and tertiary amines as marine antifouiing agents. 

10 US-A-4675051 describes a marine antifouiing 

paint which is gradually dissolved in seawater and 
which comprises a binder which is a resin pro- 
duced by the reaction of rosin and an aliphatic 
polyamine containing at least one primary or sec- 

15 ondary amine group. 

An antifouiing coating composition according to 
the present invention comprises a binder and a 
pigment and is characterised in that the binder 
consists at least partly of an amine of the formula 

20 



- N - (I) 

25 

where R^ is a monovalent hydrocarbon group de- 
rived from a diterpene and R^ and R^ are each 
independently hydrogen, an alkyl group having 1 to 
18 carbon atoms or an aryl group having 6 to 12 
carbon atoms. 

A process according to the invention for inhibit- 
ing fouling of a ship's hull, comprises applying to 
the hull an amine of the formula 

35 o 

R^ 

,R^ " N - R^ (I) 

where R^ , R^ and R^ are defined as above. 

An amine of formula (1) acts both as a binder 
and as a marine antifouiing biocide. The amine is 
preferably derived from rosin. The main constituent 
of rosin is abietic acid, which is mixed with other 
diterpene acids. The amine is preferably a primary 
or secondary amine. Secondary amines, for exam- 
ple those in which R^ is a methyl group, may be 
the more effective biocides against fouling by ani- 
mals such as barnacles, whereas primary amines 
may be the more effective biocides against algae. 
A primary amine derived from rosin is de- 
hydroabietylamine sold commercially as "Rosin 
Amine D". Its main constituent is 
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CH(CH3)2 




CH3 CHgNHg 



A corresponding secondary or tertiary amine, for 
example an N-methyl or N.N-dimethyl derivative of 
Rosin Amine D. can alternatively be used. 

The amines of formula (I) are much more effec- 
tive marine biocides than the amidoamines dis- 
closed in US-A-4675051. The amines of formula (I) 
can be used alone as a ciear antifouling varnish to 
be applied to the ships' hulls and other marine 
surfaces. The amines can also be used as a paint 
binder with pigments, which may or may not have 
antifouling activity. The amines described in the 
above-mentioned JP-A-54-64633 and JP-A-54- 
110322 are not suitable for use as binders for 
antifouling paints or as antifouling varnishes to be 
used without an added binder because they do not 
dry to a tack-free film when applied as a coating. 

In one preferred type of antifouling coating 
composition according to the invention the binder 
is a mixture of an amine of formula (!) with another 
resin, preferably a film-forming resin which is 
slightly soluble or swellable in seawater. Such a 
binder can for example contain 10 to 90%, prefer- 
ably 35 to 80%, by weight of the amine and 90 to 
10%, preferably 65 to 20%, by weight of the other 
resin. Examples of such film-forming binder resins 
which can be used with the amines are rosin or 
maieinised or fumarised rosin. The mixed binders 
are erodible in use in seawater in the manner of 
known soluble matrix antifouling paints. The mixed 
binders can be used as a clear antifouling varnish 
or with pigments, preferably a biocidal pigment 
such as cuprous oxide, to form an antifouling paint. 
The amine can alternatively be mixed with a water- 
insoluble film-forming resin, for example a vinyl 
ether polymer such as a vinyl acetate/vinyl isobutyl 
ether copolymer, for example that sold under the 
Trade Mark "Laroflex". The amine can also be 
used in conjunction with a less water-sensitive res- 
in such as a vinyl chloride polymer, particularly a 
vinyl chloride/vinyl acetate copolymer, or a 
polyamide, particularly a polyamide formed from a 
dimer fatty acid such as those sold under the 
Trade Mark "Versamid". In this case it may be 
preferred to use a high pigment volume concentra- 
tion of a pigment which is slightly soluble in or 
reactive with seawater such as cuprous oxide 



and/or zinc oxide. The amine can also be used with 
a non- toxic self-polishing binder polymer as de- 
scribed in US-A-4593055 or EP-A-232006. or with 
an organotin self-polishing copolymer as described 

5 in GB-A-1 457590. 

The amine of formula (I) can also be used as a 
mixture with one or more other high molecular 
weight amines in forming a binder for an antifouling 
paint according to the invention. It can for example 

10 be used with a long-chain (12 to 20 carbon atoms) 
aliphatic amine such as dodecyl amine, hexadecyl 
amine, octadecyl amine or oleyl amine, or a mix- 
ture of such amines, for example those sold as 
tallow amine, hydrogenated tallow amine, coconut 

75 amine, or N-methyl coconut amine. Although such 
long-chain amines are not suitable as paint binders 
or as varnishes when used alone, they may be 
useful in plasticising diterpene amines such as 
Rosin Amine D. Such a mixture of amines prefer- 

so ably contains at least 50% by weight of the amine 
of formula (I), for example 60 to 90%. Correspond- 
ingly, the long-chain aliphatic amine or the like is 
preferably present in an amount of from 5' to 50% 
by weight based on the weight of binder (including 

25 amine). One preferred form of antifouling paint 
binder or antifouling varnish according to the inven- 
tion comprises a mixture of an amine of formula (I) 
with rosin and a long chain aliphatic amine, for 
example a mixture of 10-90% Rosin Amine D, 5- 

30 65% rosin and 5-50% of the aliphatic amine, by 
weight. 

The antifouling paint binder or varnish can al- ^ 
ternatively contain a mixture of the amine of for- 
mula (I) with a high molecular weight, preferably 

35 polymeric polyamine. Such polyamines are avail- 
able commercially as curing agents, particularly for 
epoxy resins. The "Versamid" polyamides derived 
from dimer fatty acids are often amino-functional. 
The polyamides sold under the Trade Mark 

40 "Casamid" are alternative amino-functional 
polyamides which are used as curing agents and 
are water-dispersible. These polyamines sold as 
curing agents are generally too sticky to be used 
alone as paint binders or varnishes but form a 

45 satisfactory film when used as a mixture with a 
diterpene amine such as Rosin Amine D. We have, 
found that the "Casamid" polyamines such as 
"Casamid 360" have marine biocidal properties. 
Although these polyamines are less effective ma- 

50 rine biocides than the amines of formula (I), the 
mixture provides a binder or varnish in which all 
the components have marine biocidal properties. 
Such mixtures preferably comprise at least 50%, 
more preferably 60 to 90%. by weight of the amine 

55 of formula (I). 

An alternative antifouling coating composition 
according to the invention comprises a pigment 
and as binder an acid-functional film-forming poly- 



3 
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mer whose acid groups are blocked by hydroiysa- 
ble blocking groups, the composition including an 
Ingredient having marine biocidal properties, and is 
characterised in that the hydrolysable blocking 
group is a monoamine group which forms an 
organic-solvent-soluble amine salt of the polymer. 

The invention further provides a process for 
inhibiting fouling of a ship's hull, comprising apply- 
ing to the hull a coating composition having marine 
biocidal properties and comprising as binder an 
acid-functional film-forming polymer whose acid 
groups are blocked by hydrolysable blocking 
groups, characterised in that the hydrolysable bloc- 
king group is a monoamine group which forms an 
organic-solvent-soluble amine salt of the polymer. 

The acid-functional polymer is preferably a 
carboxylic-acid-functional polymer of equivalent 
weight 240 to 600. A preferred acid-functional poly- 
mer is an addition copolymer of one or more 
olefinically unsaturated acids or anhydrides, for ex- 
ample acrylic acid, methacrylic acid, maleic acid, 
maleic anhydride, fumaric acid, itaconic acid or 
itaconic anhydride, vinyl benzoic acid (for example 
p-vinyl benzoic acid), 3-butenoic acid or beta- 
carboxy-ethyl acrylate or methacryiate, with at least 
one olefinically unsaturated comonomer. 
Copolymers of methacrylic acid or acrylic acid are 
preferred. (The preferred equivalent weight of 240 
to 600 corresponds to an acrylic acid content of 
14,3 to 35.8% by weight and a methacrylic acid 
content of 16.7 to 41.7% by weight.) The acid 
monomer is preferably copolymerised with one or 
more comonomers which are unreactive with acid 
groups, for example acrylic or methacrylic esters 
such as methyl acrylate, methyl methacryiate, ethyl 
acrylate, butyl acrylate or 2-ethyIhexyl 
methacryiate, styrene, acrylonitrile. vinyl acetate, 
vinyl butyrate. vinyl chloride, or vinyl pyridine. Ter- 
poiymers may be preferred, for example methyl 
methacryiate or ethyl methacryiate which tend to 
form a hard film can be used in conjunction with an 
acrylate such as ethyl acrylate or particularly an 
alkyi acrylate of 3 to 8 carbon atoms in the alkyl 
moiety such as butyl acrylate which helps to form 
a more flexible film, A substituted acrylate ester 
can be used as one of the comonomers. for exam- 
ple. Such an acid polymer preferably has a molec- 
ular weight of 1,000 to 100.000. The equivalent 
weight of the acid polymer (calculated as acid 
groups) is most preferably 300 to 440. equivalent 
to an acrylic acid or methacrylic acid content of 
about 15 to 30% by weight. 

Alternative acid-functional polymers are poly- 
mers containing sulphonic acid, phosphonic acid or 
phosphoric acid (acid phosphate) groups. If alter- 
native acid groups are used they are also prefer- 
ably present in an addition polymer, for example an 
addition copolymer of an olefinically unsaturated 
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phosphonic, phosphoric or sulphonic acid. Exam- 
ples of such unsaturated acids are vinyl 
phosphonic acid, styrene phosphonic acid. 2-ac- 
rylamidopropane phosphonic acid, ethyiidene-1,1- 

5 diphosphonic acid, hydroxyethyl acrylate mon- 
ophosphate, vinyl sulphonic acid. 2-acrylamido2- 
methylpropane sulphonic acid, methallyl sulphonic 
acid and styrene sulphonic acid. , Polymers con- 
taining stronger acid groups such as sulphonic acid 

10 groups may have a higher equivalent weight for 
example in the range 500 to 5000, preferably 1000 
to 2000. 

The monoamine which is used to form the 
amine salt of the acid-functional polymer preferably 

75 includes at least one organic group containing at 
least 8 carbon atoms, more preferably 8 to 20 
carbon atoms, and is preferably an amine which is 
toxic to marine organisms. If such an amine is used 
the resulting amine salt can be a clear antifouling 

20 varnish or can be pigmented. The monoamine can 
for example be a diterpene-derived amine of for- 
mula (I), preferably a rosin derivative, for example 
Rosin Amine D. The toxic amine can alternatively 
be an aliphatic amine, containing an organic group 

25 of 12 to 20 carbon atoms, for example a straight- 
chain alkyl or alkenyi amine such as dodecyi 
amine, hexadecyl amine, octadecyl amine or oleyl 
amine or mixtures of amines derived from aliphatic 
groups present in natural fats and oils such as 

00 tallow amine or hydrogenated tallow amine or 
coconut amine. Alternative amines which can be 
used as the blocking group are araikylamines such 
as those sold commercially as "phenalkamines". 
If a non-btocidal amine is used to form the 

35 amine salt of the acid-functional polymer the coat- 
ing composition should contain a marine biocide. 
The coating preferably contains a pigment, which 
may be the same as the marine biocide. 

The amine salt formed from the acid-functional 

40 polymer is substantially insoluble in water and con- 
trols the rate of dissolution of the acid-functional 
polymer in seawater. The amine salt gradually dis- 
sociates on prolonged immersion in seawater, for 
example on a ship's hull In service. The amine is 

45 gradually released into the seawater. The remain- 
ing acid-functional polymer is gradually converted 
to free acid or anion form and becomes seawater- 
soluble and is gradually swept from the hull of the 
ship. The paints containing the amine salts of an 

50 acid-functional polymer thus act as self-polishing 
coatings. When a biocidal amine is used, the paints 
have properties very similar to known organotin 
copolymer paints, releasing polymer-bound biocide 
with the polymer binder itself gradually becoming 

55 smoothly dissolved from the ship's hull in service. 

The blocked acid-functional polymer can be 
prepared by addition polymerisation of the cor- 
responding blocked acid-functional monomer, i.e. 

4 
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an amine salt of a polymerisable ethylenically un- 
saturated acid such as acrylic or methacrylic acid, 
witii one or more comonomers. Polymerisation is 
preferably carried out in an organic solvent such as 
xylene, toluene, butyl acetate, butanol, butox- 
yethanol or methoxypropyi acetate at a tempera- 
ture of 60 to 100'C using a free radical catalyst 
such as benzoyl peroxide or azobisisobutyronitrile. 
The amine salt is preferably formed in solution In a 
polar organic solvent by reaction of an acidic mon- 
omer such as acrylic or methacrylic acid with the 
amine to produce an amine salt and polymerised 
without isolating the salt, although it can be isolated 
if desired. The blocked acid-functional polymer can 
alternatively be prepared by reacting an acid-func- 
tional copolymer having free carboxyl groups with 
an amine as blocking agent to form an amine salt. 
The amine salt can be formed by simply mixing 
the amine and a solution of the acid-functional 
polymer, preferably in an organic solvent such as 
an aromatic hydrocarbon, a ketone, an alcohol or 
an ether alcohol. 

The amine of formula (I) or the amine-blocked 
acid-functional polymer can be mixed with pigment 
using conventional paint blending procedures to 
provide a composition having a pigment volume 
, concentration of, for example, 25 to 55%. The 
pigment is preferably a sparingly soluble pigment 
having a solubility in seawater of from 0.5 to 10 
parts per million by weight, for example cuprous 
oxide, cuprous thiocyanate. zinc oxide, zinc eth- 
ylene bis(dithiocarbamate), zinc dimethyl dithiocar- 
bamate. zinc diethyl dithiocarbamate or cuprous 
ethylene bis(dithiocarbamate). These sparingly 
soluble pigments which are copper and zinc com- 
pounds are generally marine biocldes. These pig- 
ments produce water-soiubie metal compounds on 
reaction with seawater so that the pigment particles 
do not survive at the paint surface. Mixtures of 
sparingly soluble pigments can be used, for exam- 
ple cuprous oxide, cuprous thiocyanate or zinc 
ethylene bis(dithiocarbamate), which are highly ef- 
fective biocidal pigments, can be mixed with zinc 
oxide, which is less effective as a biocide but 
dissolves slightly more rapidly in seawater. Both 
the amine of formula (I) and the amine-blocked 
acid-functional polymer can be mixed with a basic 
pigment such as cuprous oxide or zinc oxide with- 
out gelation of the binder, unlike acid-functional 
polymers containing free carboxylic acid groups. 
The amine salt protects the acid groups against 
gelation by a basic pigment. 

The paint composition can additionally or alter- 
natively contain a pigment which is not reactive 
with seawater and may be highly insoluble in 
seawater (solubility below 0.5 part per million by 
weight) such as titanium dioxide or ferric oxide or 
an organic pigment such as a phthalocyanine pig- 



ment. Such highly insoluble pigments are prefer- 
ably used at less than 40% by weight of the total 
pigment component of the paint, most preferably 
less than 20%. 
5 The antifouling paint can also contain a non- 

metalliferous biocide for marine organisms, for ex- 
ample tetramethyl thiuram disulphide, methylene 
bi5(thiocyanate), captan. a substituted isothiazolone 
or 2-methyithio-4-t-butylamino-6-cyclopropylamino- 

70 s-triazine. 

The antifouling coating of the invention is gen- 
erally applied from a solution in an organic solvent, 
for example an aromatic hydrocarbon such as xy- 
lene or toluene, an aliphatic hydrocarbon such as 

15 white spirit, an ester such as butyl acetate, ethox- 
yethyl acetate or methoxypropyi acetate, an alcohol 
such as butanol or butoxy-ethanol or a ketone such 
as methyl isobutyl ketone or methyl isoamyl ke- 
tone. 

20 Alternatively, the antifouling composition of the 

invention can be an aqueous composition contain- 
ing water and a water-miscible cosolvent. Exam- 
pies of cosolvents which can be used are alcohols 
such as butanol. glycol ethers such as methox- 

25 ypropanol. methoxyethanol. butoxyethanol and 
ethoxyethanol and esters thereof such as methox- 
ypropyi acetate. The amines of formula (I), and 
also the acid-functional polymers blocked with an 
amine containing an organic group of at least 8 

30 carbon atoms, are soluble in such mixtures of 
water and cosolvent but are substantially insoluble 
in water. Aqueous compositions comprising as 
binder a mixture of an amine of formula (l)and a 
water-dilutable polyamine such as "Casamid 360" 

35 need only a low level of organic cosolvent, for 
example less than "200 g per litre. 

The invention is illustrated by the following 
Examples. 

40 

Example 1 



30% by volume Rosin Amine D and 20% by 
45 volume "Laroflex" (vinyl acetate/vinyl isobutyl ether 
copolymer) were dissolved in a solvent system 
comprising 37.5% by volume "Shellsol" aromatic 
hydrocarbon and 12.5% by volume methyl isoamyl 
ketone to give a clear hard antifouling varnish. 
50 The antifouling properties of the varnish of Ex- 

ample. 1 were tested using a leaching test. In this 
test a plaque coated with the film of the varnish of 
Example 1 was immersed in a tank of synthetic 
seawater and was removed for a day once a week 
55 and immersed in a smaller tank of seawater. The 
seawater from the smaller tank was then tested 
each time for toxicity against Artemia (brine 
shrimp) and Amphora (unicellular algae) marine 
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organisms. 

The seawater samples which had been in con- 
tact with the film showed positive toxicity for each 
of the 8 weeks they were tested, indicating that 
marine biocide continued to be leached from the 
paint over a prolonged period. 



Example 2 



30% by volume Rosin Amine D and 20% by 
volume "Versamid 940" polyamide resin were dis- 
solved in a solvent system comprising 37.5% by 
volume xylene and 12.5% by volume butanol to 
give a clear hard antifouling varnish. 



Example 3 



10 



IS 



20 



tested in a rotor test of the type described in GB-A- 
1457590. Both paints showed a gradual decrease 
in film thickness due to dissolution of the binder in 
seawater. The paint of Example 4 decreased in 
thickness at a rate half that of a successful com- 
mercial self-polishing copolymer antifouling paint. 
The paint of Example 5 decreased in thickness at a 
rate identical to that of the commercial paint. 



Example 6 



A mixture of 60% by volume Rosin Amine D 
and 40% by volume "Larofiex" was dissolved in 
"Shellsol" and milled with cuprous oxide to give a 
paint of solids content 47% by volume and pig- 
ment volume concentration 47%. The paint pro- 
duced was a hard non-eroding paint suitable for 
use on speedboats. 



30% by volume Rosin Amine D and 20% by 
volume rosin were dissolved in 50% by volume 
"Shellsol" to form a clear antifouling varnish ca- 
pable of gradually dissolving from a ship's hull on 25 
prolonged use in seawater. 

The antifouling varnishes of Examples 1 to 3 
were each sprayed onto plaques, forming a clear 
coating film in each case. The plaques were at- 
tached to a metal plate which was immersed In the 30 
sea at a site off the south coast of England rich in 
fouling organisms. The plaques were free of fouling 
after 12 months* immersion. 



Example 4 



35 



A mixture of 80% by volume Rosin Amine D 
and 20% by volume rosin was dissolved in xylene 4q 
and milled with a mixture of 93% by volume cupr- 
ous oxide and 7% by volume zinc oxide to give a 
paint of solids content 47% by volume and pig- 
ment volume concentration 47% (that is 47% by 
volume pigment in the dried paint film). 45 



Example 7 



A 40% solution of a 24/56/20 copolymer of 
methacrylic acid/ethyl methacrylate/methoxy ethyl 
acrylate was prepared by solution polymerisation 
using a free radical catalyst in a 1:1 by volume 
mixture of xylene and butanol. Rosin Amine D was 
added to the polymer solution in an amount of 1.03 
amine groups per acid group In the polymer. 

The resulting varnish was tested using the 
leaching test described in Example 1. The 
seawater samples which had been in contact with 
the coating of Example 7 showed substantially con- 
stant toxicity over the 8 week test period. 

By comparison, when the acid copolymer solu- 
tion was applied as a coating without reacting with 
an amine and was tested, the leached samples 
were seen to be non-toxic. 



Examples 8 and 9 



Example 5 



Example 4 was repeated using a mixture of 
80% by volume rosin and 20% by volume Rosin 
Amine D. 

The paints of Examples 4 and 5 were sprayed 
onto plaques and immersed in the sea as de- 
scribed above. They were still free of fouling after 
12 months. 

The paints of Examples 4 and 5 were also 



7.5 g of the polymer amine salt solution of 
Example 7 was mixed with 1.5 g cuprous oxide 
(Example 8) and 1.5 g zinc oxide (Example 9) to 

50 form antifouling paints. 

The viscosity of the paints of Examples 8 and 
9 was monitored over a hundred hours after mixing 
by an ICI cone and plate viscometer at 25 ' C. The 
paint of Example 8 stayed at a stable viscosity of 

55 less than 10 poise over the 100 hour test. The 
viscosity of the paint of Example 9 was less than 
40 poise at the end of the 100 hour test. By 
comparison, paints formed by mixing the acid- 
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functional polymer with cuprous oxide or zinc oxide 
without reacting the polymer with the amine 
showed a rise in viscosity to over 100 poise (far too 
high for spray application) within 80 hours. 



Example 10 



85% by volume of the polymer amine salt 
solution of Example 7 was milled with 14,4% by 
volume cuprous oxide, 0.25% by volume bentonite 
and 0.35% by volume silica aerogel to form an 
antifouling paint. 

The paint was tested in a rotor disc test and 
showed a gradual decrease in thickness over 60 
days' immersion. The polishing rate was similar to 
that of a commercial triorganotin copolymer an- 
tifouling paint. By comparison, when the acid 
copolymer was mixed with the cuprous oxide pig- 
ment without being first reacted with the amine the 
resulting paint was removed from the rotor disc 
after one day's immersion. 



Example 11 



A 30/20/50 copolymer of acrylic acid/methyl 
methacrylate/butyl acrylate was prepared In 
xyiene/butanol solution as described in Example 7. 
Rosin Amine D was added to the copolymer in an 
amount equivalent to the acid groups in the poly- 
mer. The resulting solution was milled with pig- 
ments, plasticiser and structuring agents to form a 
paint containing, by volume. 30% copolymer amine 
salt. 18% cuprous oxide. 1.3% zinc oxide, 4% 
tricresyl phosphate and 2% structuring agents. 

The paint was sprayed on a plaque which was 
then immersed in the sea as described in Exam- 
ples 1 to 3. The painted plaque showed substan- 
tially no fouling after 12 months' immersion. 

The paint was tested in a rotor disc test and 
showed a gradual depletion in thickness at a rate 
substantially the same as that of a commercial self- 
polishing copolymer antifouling paint. 



Example 12 



Rosin Amine D was dissolved in butano! and 
mixed with "Casamid 360" amino-functional 
polyamine at a volume ratio of Casamid to Rosin 
Amine D of 1:4. The mixed solution was diluted 
with water and milled with cuprous oxide to give an 
antifouling paint of pigment volume concentration 
47% containing 196 g butanol and 247.5 g water 
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Claims 



1, An antifouling coating composition compris- 
ing a binder and a pigment, characterised in that 
the binder consists at least partly of an amine of 
the formula 



N 



- R* 



(I) 



where R^ is a monovalent hydrocarbon group de- 
rived from a diterpene and R^ and R^ are each 
independently hydrogen, an alkyi group having 1 to 
18 carbon atoms or an aryl group having 6 to 12 
carbon atoms. 

2. An antifouling coating composition according 
to claim 1, characterised in that the amine of for- 
mula (I) is a primary amine. 

3. An antifouling coating composition according 
to claim 2, characterised in that the amine of for- 
mula (1) is dehydroabietylamine. 

4. An antifouling coating composition according 
to any of claims 1 to 3. characterised in that the 
binder is a mixture of 10 to 90% by weight of the 
amine of formula (I) with 90 to 10% by weight of a 
film-forming resin. 

5. An antifouling coating composition according* 
to claim 4, characterised in that the binder consists 
of a mixture of 35 to 80% by weight of the amine 
of formula (I) with 65 to 20% by weight of a film- 
forming resin. 

6. An antifouling coating composition according 
to claim 4 or claim 5, characterised in that the said 
film-forming resin is slightly soluble or swellable in 
seawater. 

7. An antifouling coating composition according 
to claim 6, characterised in that the said film- 
forming resin is rosin or maleinised or fumarised 
rosin. 

8. An antifouling coating composition according 
to claim 4 or claim 5, characterised in that the said 
film-forming resin is a vinyl ether polymer, a vinyl 
chloride/vinyl acetate copolymer or a polyamide. 

9. An antifouling coating composition according 
to any of claims 1 to 8, characterised in that the 
amine of formula (I) is mixed with a polymeric 
polyamine. 

10. An antifouling coating composition accord- 
ing to any of claims 1 to 9, characterised in that the 
composition contains 5 to 50% by weight, based 
on the total weight of binder (including amine), of 
an aliphatic amine having 12 to 20 carbon atoms. 

1 1 . A process for inhibiting fouling of a ship's 
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hull, comprising applying to the hull an annine of 
the fornnula 



where R\ and are defined as in claim 1. 

12. An antifouling coating composition compris- 
ing a pigment and as binder an acid-functional film- 
forming polymer whose acid groups are blocked by 
hydroiysable blocking groups, the composition in- 
cluding an ingredient having marine biocidal prop- 
erties, characterised in that the hydroiysable bloc- 
king group is a monoamine group which forms an 
organic-solvent-solubie amine salt of the polymer. 

13. An antifouling coating composition accord- 
ing to claim 12, characterised in that the acid- 
functionai polymer is a carboxylic-acid-functional 
polymer of equivalent weight 240 to 600. 

14. An antifouling coating composition accord- 
ing to claim 12 or 13, characterised in that the 
monoamine providing the amine group includes at 
least one organic group containing 8 to 20 carbon 
atoms. 

15. An antifouling coating composition accord- 
ing to claim 14, characterised in that the mon- 
oamine providing the amine group is an amine of 
the formula (I) as defined in claim 1 . 

16. An antifouling coating composition accord- 
ing to any of claims 1 to 10 or 12 to 15, charac- 
terised in . that the pigment is a copper or zinc 
compound which is sparingly soluble in seawater. 

17. A process for inhibiting fouling of a ship's 
hull, comprising applying to the hull a coating com- 
position having marine biocidal properties and 
comprising as binder an acid-functional film-for- 
ming polymer whose acid groups are blocked by 
hydroiysable blocking groups, characterised in that 
the hydroiysable blocking group is a monoamine 
group which forms an organic-solvent-soluble 
amine salt of the polymer. 
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@ Fouling of a ship's hull is inhibited by an amine 
of the formula 



the polymer 



CO 
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CO 

CO 
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(I) 



where is a monovalent hydrocarbon group de- 
rived from a diterpene and and R^ are each 
independently hydrogen, an alkyi group having 1 to 
18 carbon atoms or an aryl group having 6 to 12 
carbon atoms. The amine acts as a paint binder and 
as a marine bioclde. An antifouling coating composi- 
tion may comprise a pigment with the said amine as 
binder. Alternatively an antifouling coating composi- 
tion comprises as binder an acid-functional polymer 
whose acid groups are blocked by a monoamine 
group which forms an organic-solvent-soluble salt of 
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